Abstract. Environmental tax in general is one of the state's instruments in environmental protection and financing of the environmental protection measures. The purpose of the tax is to encourage business entities to reduce emissions / discharges of pollutants into the air / water bodies, to establish direct dependence of the amount of tax deductions on the degree of negative impact on the environment, mobilization of funds to budgets of different levels in order to finance the costs of protection and rational use of natural resources. This article examines and compares with Ukraine and EU countries the experience, rates and background policies of the carbon taxation. The carbon tax as an environmental tax with a significant effect on economic and legal incentives for business entities and state authorities to fulfill the policy of energy efficiency, energy saving and energy transition to renewable energy sources what is coincided with the mitigation of greenhouse gas emissions and achievement of National Determined Contributions according to the Paris Agreement and Kyoto Protocol. The main issue is that rate of carbon tax, used nowadays in Ukraine is not being sufficient to provide the energy transition of country economy to the less consuming model according the examples from Germany, Netherlands, Finland and other countries of Europe. Interconnected linkage between carbon tax, energy and climate policy is proven in the article along with mechanisms of economic, political and environmental peculiarities and benefits of the carbon taxation regulation improvement in national legislation.
INTRODUCTION
Carbon tax and environmental taxation system in general used to be considered as a part of the mechanism of the economic and legal incentives to increase by sufficient funding of the energy efficiency measures and renewable energy use in industry and industrial production. Therefore carbon is directly interconnected with the mitigation of the emissions of the greenhouse gases and is an effective tool to measure the negative impact from CO2, creating the positive impact on decreasing the CO2 emissions in the country and increasing the energy efficiency in economic industries and individual energy supply.
At the same time, the research, made in 1990-s [1; p. 279] proves, that energy-saving or inter-fuel substitution processes, that result from the introduction of environmental taxation, stabilize emissions at the 1988 level only in the electricity generation sector, and only if high tax rates are assumed ($100/ton.C). By contrast, total emissions (all sectors and all fuels) keep growing, and the implementation of a tax of $100/ton. According to a new study published by Yale scientists in Environmental Research Letters [2] , for example, Americans are willing to pay a carbon tax that would increase their household energy bills by $15 per month, or about 15%, on average. But the USA is only about to develop the concept and legislation on carbon taxation, as it's been politicized.
Given that in 18 countries of the world carbon tax strengthens the economic motivation of the companies to energy efficiency and renewable energy use transition. In Denmark what worth mentioning is the existing mechanism of agreements between companies and Danish Energy Agency [3; p. 3] . The Danish Energy Model has shown that through persistent and active energy policy with ambitious renewable energy goals, enhance energy efficiency and support for technical innovation and industrial development, it is possible to sustain significant economic growth and a high standard of living, while reducing fossil fuel dependency and mitigating climate change.
In order to secure 100% renewable energy in 2050 the Danish government has developed several energy policy milestones in the years 2020, 2030 and 2035. Half of the traditional consumptions of electricity is covered by wind power till 2020. Coal is phased out from Danish power plants. Oil burners phased out till 2030 [3; p. 5] . Carbon tax will fill the financial funds and creates the range of economic incentives.
ANALYSIS AND DISCUSSION
Scientific discussion about environmental taxation was a focus point for a lot of distinguished national researchers Kostytsky V.V., Malysheva N.R., Hetman A.P., Kobetska N.R., Erofeev M.I., Synyutka N.G., Yastrubsky M.Y. Matchievych T.O. [4] [5] [6] [7] [8] [9] .
Environmental tax in general is one of the state's instruments in environmental protection. The purpose of the tax is to encourage business entities to reduce emissions / discharges of pollutants into the air / water objects, to establish direct dependence of the amount of tax deductions on the degree of negative impact on the environment, mobilization of funds to budgets of different levels in order to finance the costs of protection and rational use of natural resources.
According to clause 14.1.57 of 14.1 of Article 14 of the Tax Code of Ukraine [10] , environmental tax is a national mandatory payment, which is charged, in particular, from actual volumes of emissions into the air, pollutants, discharged into water objects. In Ukraine some steps towards the carbon taxing were made in a year, and existing rates of the tax for the atmospheric air contamination were specified in new amounts since 01.01.2018 and increased by 11.2% compared with the same rates in force in 2017. Thus, the rates of the tax on emissions into the air of certain pollutants by stationary sources of pollution from 01.01.2018 saved the same magnitude (paragraph 243.1 of Article 243 of the Tax Code of Ukraine) [11] . In 2011, the Tax Code introduced a section on environmental tax [5; p.4] . Thus, it was planned to stimulate manufacturers to introduce energy-saving technologies, and to raise funds for environmental protection measures. But the rates of this tax, which are insignificantly increasing every year, in fact on the level of inflation, are not responding the expectations in comparison with other countries. So, the environmental, especially carbon tax, tax does not fulfill its basic functions.
During the period of 2015-2017 the rates of environmental tax on atmospheric emissions and pollution discharges into water bodies increased in 2016 (by 26.7 percent) and in 2017 (by 12.0 percent). However, with an increase in the amount of pollutant emissions into the air by 8.4 percent in 2016 compared with 2015, the tax revenues increased 2.5 times; in 2017, revenues decreased by 17.3 percent [12; p. 5]. The lack of a proper accounting system for business entities that have received permits for the emission of pollutants into the air, proper interaction and the exchange of information between public authorities connected to the proper control over the environmental tax, effective measures of state control over the issues of air protection and water use allowed taxpayers to avoid paying environmental tax to the budget over reported years. Ukraine now has a tax for carbon dioxide emissions, and the tax rate has been increased since 1.01.2018 from 0.37 UAH / t to 0.41 UAH (item 243.4 of Article 243 of the Tax Code). This amount is obviously economically insufficient and comparison made with the EU countries underlines the fact, that this price is not targeted to make a significant impact on energy efficiency and reduction of greenhouse gas emissions.
Hence, carbon tax regulation has a twenty eight years long history in European countries as Finland (1990), Sweden (1990), Norway (1991) and Denmark (1992) have been frontrunners in launching specifc CO2-taxes to curb CO2 emissions (Andersen, 2004) . Netherlands (1996) and Slovenia (1997) established the policy trend a few years later, and towards the close of the 1990s two of the largest EU economies, Germany (1998) and UK (2000) introduced carbon-energy taxation policies too, adding more weight to the approach. While UK introduced a specific climate change levy on fossil fuels, Germany increased more broadly its energy taxes as part of a so-called 'ecological tax reform'.
Worth mentioning, that carbon taxes are in place in 14 countries in Europe, complementing emissions trading schemes for power plants and large industrial installations. Nordic countries pioneered carbon taxes 25 years ago, while France and Portugal most recently did so. Carbon taxes have been leveraged by linking their introduction to other issues and often through a 'roundtable' method of policy-making enabling agreement on exemptions and compensations. Distributional questions are a key to the introduction of carbon taxes, although they are less regressive than many other taxes [13] . The ultimate goal of the carbon taxes is creating the economically grounded pathway for transforming energy and transport systems. In the world carbon tax is used to avoid damaging economic growth and at the same time, creating new financial supportive mechanisms for the mitigation of the emissions, new energy saving technologies, transition of workers towards the renewable energy industry instead of coal mines development and investing. Concerns over climate change coincided with policies in these countries aiming at reducing income taxes and by addressing these two issues in combination a series of tax shifting packages were created, which have been in the main revenue-neutral [13] .
The Ukrainian economy remains one of the worst energy efficient in the world because of depreciation of funds, old equipment and inefficient housing and communal services. Over the past 20 years, the world's major economies have dramatically reduced their energy consumption but in Ukraine, as of 2017, the energy intensity of the Ukrainian economy remains on the same level. Thus, according to the annual report Global Energy Statistical Yearbook 2017, the Ukrainian economy remains the second most energy-consuming in the world with an index of 0.318 kg NES/$ 2005 [14] . The carbon intensity of the country ś GDP (Gross Domestic Product) in 2014 was almost 2.8 times higher than in OECD -countries and 2,4 higher than in Visegrad Group-countries. And it was 3,8 times higher compared with the EU-28 countries [15] .
At the same time, Ukraine is Annex I Party to United Nation Framework Convention on Climate Change (1996), Annex B Party to the Kyoto Protocol (2004) (Second Commitment Period of the Kyoto Protocol is under ratification process), Party to Paris Agreement (19, 2016) and is responsible for a Nationally Determined Contribution (NDC) that presents national policy targets on climate mitigation, reduction of GHG emissions and adaptation to impacts of climate change. Ukraine defines NDC in 2030 will not exceed 60% of 1990 greenhouse gas emissions level. According to the numerous researches of the National Academy of Science of Ukraine, in 2016 68% of emissions were caused by the energy sector, therefore the energy saving, energy efficiency, wide use of the renewable energy is an effective tool to decrease the CO2 emissions and achieve NDC till 2030. Also, amendments to the model Power Purchase Agreement (so-called "PPA") were adopted, which was a necessary document for attracting potential investments into the industry. At the same time, there is a general revival of the energy sector and its development taking place.
New Energy Strategy of Ukraine till 2035, adopted by the Order of the Cabinet of Ministers "On approval of the Energy Strategy of Ukraine till 2035 "Safety, efficiency, competitiveness" on August 18, 2017, No.605-p [16] , highlights the significant reformation of the energy companies in accordance to Ukrainian commitments in Energy Community Treaty (EnCT): increasing of the gas production, reducing the energy consumption and gross domestic product (GDP), further development of renewable energy sources. The process of energy system reformation is divided into three time bound periods -energy sector reforms on the basis of EU legislation implementation; optimization and innovative development of the energy infrastructure EU-Ukraine energy markets integration; ensuring sustainable energy development adjusting the energy policy in line with the European and global tendencies.
Step 1. Energy sector reforms on the basis of EU legislation implementation (2020):
 Completion of the implementation of the 3rd EU Energy Package; modern energy markets formation;
 Institutional reforming of the state energy companies and integration to ENTSO-G 1 ;  Increasing the domestic natural gas production;  Progressive decreasing of GDP energy intensity;  Increasing of the RES share and investments in regard to Emissions Reduction National Action Plan.
Step 2. Optimization and innovative development of the energy infrastructure EU-Ukraine energy markets integration (2025):  Integration to ENTSO-E 2 ;  Modernisation of the energy grids infrastructure, smart-grids implementation;  Development of heating infrastructure depending on local resources and regional specifics;  Country's achievement to self-provision with natural gas from domestic production;  Follow-up increasing of the RES share and investments in regard to Emissions Reduction National Action Plan.
Step 3. Ensuring sustainable energy development adjusting the energy policy in line with the European and global tendencies: 1 The role of ENTSOG (the European Network of Transmission System Operators for Gas) is to facilitate and enhance cooperation between national gas transmission system operators (TSOs) across Europe in order to ensure the development of a pan-European transmission system in line with European Union energy goals. Available at: https://www.entsog.eu  Extensive implementation of smart-grids and client-oriented networks;  Adaptation of the gas transportation system to the actual demands of the all-European gas market;  Increasing domestic natural gas production;  Follow-up increasing of the RES share up to 25% of GES and investments to further emissions reduction.
Energy taxes and carbon prices on every step of the Strategy implementation could raise significant additional revenue as a fraction of GDP, about ~1%, impose economic costs which are no higher than and may be lower than other forms of taxation (such as income and value added tax) and offer additional environmental benefits, create adverse effects on poor households and energy-intensive trade-exposed firms which are politically acutely difficult but can be largely mitigated as been proven in the appropriate research [17] . This research illustrated that:
 highest rate in Portugal (87 €/tCO2 at PPP exchange rates 3 );  lowest rate in Poland and France (both 58 €/tCO2 at PPP exchange rates);  at market exchange rates, Italy highest (78 €/tCO2), Poland lowest (35 €/tCO2), and France in midfield (66 €/tCO2);  within France, some energy use is not taxed at all (e.g. residential use of natural gas), while some other use is taxed at 30 €/tCO2 (residential use of electricity), €37/tCO2 (LPG used for transport) or 258 €/tCO2 (petrol);  this variation is shown in energy tax curves.
The Law of Ukraine On the Energy Saving [18] in clause L of the article 3 defines the stimulating the implementation of energy efficiency and energy saving measures, including the programs of the Energy Efficiency Fund as one of the key priorities of the state energy efficiency policy. The funds of Energy Efficiency Fund are used for the financial support of the measures for rational use and economy of fuel and energy resources, including research and development of the project and constructor work in the energy saving field, shared participation in the implementation of programs of structural adjustment of the economy, targeted at energy saving, development and implementation of energy saving technologies and equipment, provision of credit privileges and subsidies for the development and implementation of energy saving activities and programs. The costs of Energy Efficiency Fund are also used for the development of unconventional energy sources, alternative types of fuel production, holding of the state energy expertise and audit, organization of training and retraining of personnel, development of energy standards, norms and technical regulation, participation in providing the enterprises with supportive tools for accounting, controlling and management energy use.
The National Energy Efficiency Action Plan of Ukraine until 2020 [19] is mostly focused on the process of of implementation of the Directive 2006/32/EC on energy end-use efficiency and energy services; Directive 2010/31/EC on the energy performance of buildings; Directive 2010/30/EC on labeling of energy products. cently, the State Agency on Energy Efficiency and Energy Saving of Ukraine came out with the initiative to develop a special legislation for a carbon tax to charge and fill the special state fund that should support energy efficiency in national industries. On the 6 of June, 2018, on the Cabinet of Ministers meeting The Action Plan on Energy Strategy 2035 was adopted. It foresees ambitious energy transition goals and success indicators in energy efficiency, energy saving and renewable energy transition.
Strategy of Low Carbon development is a key element for transformation of the energy consumption, energy saving and renewable energy development which generalize and empowers the provisions of the energy legislation and CO2 regulation legislation. Low-carbon Development -is a long-term socio -economic development of the country, resulting in enhanced welfare while reducing long-term greenhouse gas emissions (GHG emissions are balanced by their absorption and/or capture) [15; p. 1] . Ukrainian Low Carbon Strategy on the national level is an instrument of legal regulation, public administration and climatically responsible behavior of business and citizens and maintains the global goal of stabilizing greenhouse gases concentrations in accordance with the scenario of maintaining the global average temperature below 2°C on preindustrial level.
As a result of the analysis of these legislative acts we can remind that new energy policy of Ukraine establishes quite ambitious goals: reducing the energy intensity of the economy twice by 2030, increasing the Ukrainian production of both traditional and alternative sources of energy.
CONCLUSIONS
I. Proved, that current ecological tax does not stimulate emission reductions for two main reasons: low tax rate and lack of accrual methodology. The reform of the taxation of emissions should eliminate both causes. Quality reporting and monitoring of emissions are a prerequisite for the reform of the carbon tax. The transparency and efficiency of the use of the tax for the direct reduction of emissions is determined by monitoring methods and emission calculations. The Ministry of Environment and Natural Resources of Ukraine currently develops a system for reporting and verification of monitoring. The introduction of high-risk to the completion of the IPM implementation is associated with the risks of manipulations when calculating emission volumes for tax purposes.
II. The issue of emission reductions must be solved in a sustainable systematic way. In the EU, the Emissions Trading System (ETS for large pollutants) and carbon tax (CT for other categories of pollutants) are separate and independent environmental policy measures. If the tax does not agree with the ETS, it will complicate the introduction of the latter. Both instruments must be implemented in parallel and, necessarily, coordinated among themselves. Clear outline is to be provided by each executive authority regarding the implementation of these instruments, and the final price of emission allowances per tonne should commensurate with the size of the carbon tax.
III. The implementation of a carbon tax and Emissions Trading System should be the result of economic analysis, and not exclusively based on the political decisions. Solid research and simulation of the joint effect of STS and carbon tax on the economy is to be an environmental policy concern and, most importantly, has to impact on the reduction of greenhouse gas emissions, as this is the main objective of the introduction of both instruments. The carbon tax rate should effectively encourage industrial enterprises to reduce emissions. The carbon tax is an effective emission reduction tool, but only in the case of an appropriate tax rate. The rate depends on many factors, but it must necessarily be economically based and rationally justified. The carbon tax rate in EU countries ranges from 6 to 130 euros per tonne, and an average of 15-20 euros. According to the experience of European countries in which the carbon tax was introduced in the early 1990s, the carbon tax is an effective tool for reducing emissions at a rate of 50-100 dollars [1; p.279].
IV. The important step for the improvement of the carbon taxation is the divesting from the budget subsidies as a tools of constant fossil fuel industry support. Currently the subsidies, envisioned for national coal industry for financial year 2018 from the state budget of Ukraine are 2 billion hryvnas (UAH). This is a about a half of the planned income from the carbon tax (4,7 billion hryvnas) which is expected by The State Agency of the Energy Efficiency to be charged in 2018 as a carbon tax.
V. The emergence of another State Fund for carbon tax is associated with corruption risks. In Ukraine, there are currently State Fund for the Protection of the Environment (within the State Budget) and special environmental funds at the local level and an Energy Efficiency Fund, described on above.
The distribution of funds collected from an additional tax through a separate fund requires transparency and effective procedures, but at the meantime Ukraine has a predominantly negative experience of public funds. Thus, the results of the research of International Charity NGO Environment.People. Law demonstrates that the system of distribution of funds is opaque and contains corruption risks, measures financed from environmental funds are not always targeted to environmental problems solving, and sometimes even environmentally harmful. Hence, the idea of creation of a separate fund to use revenues from the new carbon tax is inappropriate [21] . Instead, it is necessary to ensure and deliver the reform of the modern system of environmental funds in order to ensure the efficient use of revenues from all environmental taxes. The introduction of a high, economically grounded carbon tax level, capable of performing both fiscal and security functions, will stimulate the development of biofuels, alternative energy and other climate solutions further implementation.
